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SUMMARY SHEET
Total Maximum Daily Load (TMDL)

1. 303(d) Listed Waterbody I nformation
State: Florida
County:  Okeechobee
Major River Basin: Taylor Creek Basin (HUC 03090201)

Impaired Water bodies (1998 303(d) List):

WBID | Segment Name Constituent(s)
3203B Mosqguito Creek Fecd Coliform
3213B Henry Creek Fecd Coliform

2. TMDL Endpoints (i.e., Targets)
Fecal Coliform: 400 counts/100 ml.

3. Coaliform Allocation (counts/day):

Waterbody WLA LA MOS TMDL
Mosguito Creek 0 54 % Impliait 54%
(WBID 3203B) reduction reduction
Henry Creek 0 68% Implicit 68%
(WBID 3213B) reduction reduction

4, Public Notice Date: September 30, 2003

5. TMDL ConsidersPoint Source, Nonpoint Source, or both: Nonpoint Source Only

6. Major NPDES Dischargesto surface waters: None



FECAL COLIFORM TOTAL MAXIMUM DAILY LOAD (TMDL)
MOSQUITO CREEK (WBID 3203B) and HENRY CREEK (3213B)

1.0 INTRODUCTION

Section 303(d) of the Clean Water Act requires each date to list those waters within its
boundaries for which technology-based effluent limitations are not dringent enough to
protect any water quality standard gpplicable to such waters. Listed waters are prioritized
with respect to designated use classfications and the severity of pollution. In accordance
with this prioritizetion, States are required to develop Tota Maximum Daly Loads
(TMDL9) for those water bodies that are not meeting water qudity standards. The
TMDL process edablishes the dlowable loadings of pollutants or other quantifigble
parameters for a waterbody based on the relationship between pollution sources and in-
sream water quality conditions, s0 that dtates can edtablish water qudity based controls
to reduce pollution from both point and non-point sources and restore and maintain the
quality of their water resources (EPA, 1991).

The State of Forida Depatment of Environmenta Protection (FDEP) developed a
datewide, watershed-based agpproach to water resource management.  Under the
watershed management gpproach, water resources are managed on the bass of natura
boundaries, such as river badns, rather than politicd boundaries.  The watershed
management approach is the framework FDEP uses for implementing TMDLs  The
date's 52 basins are divided into five groups. Water qudity is assessed in each group on
a rotating five-year cycle. Mosquito Creek and Henry Creek are in the Lake Okeechobee
Basn, a Group 1 Basin, firs assessed in 2000 with plans to revigt water management
issues in 2005 (Figure 1). FDEP esablished five water management didtricts responsble
for managing groundwater and surface water. The Lake Okeechobee Basin is in the
South Forida Water Management Digtrict (SFWMD).

For the purpose of planning and management, basins are divided into planning units. A
planning unit is ether an individud primary tributary basn or a group of adjacent
primary tributary basns with gamilar characteridics These planning units contain
gndler, hydrological units cdled dranage basns which are further divided into weter
segments. A water segment usudly contains only one unique waterbody type (stream,
lake, cand, etc) and is about five sgquare miles  Unique numbers or waterbody
identification (WBIDs) numbers are assigned to each water segment.

2.0 PROBLEM DEFINITION

Waters in Mosquito Creek (WBID 3203B) and Henry Creek (WBID 3213B) are
desgnated as Class |l waters having a desgnated use of recreation, propagation and
maintenance of a hedthy, well-bdanced populaion of fish and wildlife  Horidas find
Clean Water Act 1998 Section 303(d) ligt identified WBIDs in the Lake Okeechobee



Basin that do not support water qudity standards (WQS). Mosquito Creek (WBID
3203B) and Henry Creek (WBID 3213B) were identified as being impaired for coliform
bacteria  EPA is responsble for developing the fecd coliform bacteria TMDLSs for these
two water bodies (Table 1).

Tablel. TDMLsDeveloped By EPA in the Lake Okeechobee Basin

WBID | Name Planning Unit Parameter of Concern
3203B | Mosquito Creek NHLMS Complex | Fecd Coliform
3213B | Henry Creek NHLMS Complex | Fecd Coliform

The TMDLs addressed in this document are being edablished pursuant to EPA
commitments in the 1998 Consent Decree in the Forida TMDL lawsuit (Horida Wildlife
Federation, et d. v. Carol Browner, et a., Civil Action No. 4: 98CV356-WS, 1998).

The format of the remainder of this report is as follows Chapter 3 is a generd description
of the Mosguito Creek and Henry Creek watershed; Chapter 4 describes the water
quaity standard and target criteria for the TMDLS, Chapter 5 describes the development
of the coliform TMDLs including a section detaling the data assessment, source
assessment, TMDL development and margin of safety.
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Figure 1. Impaired WBIDs located in the Lake Okeechobee Basin.



3.0 WATERSHED DESCRIPTION

One of the planning units in the Lake Okeechobee Basin is the NHLMS Complex
(Nubbin Sough, Henry Creek, Lettuce Creek, Mosquito Creek, Myrtle Sough, and
waters within the drainages leading to the South Forida Water Management Didrict’s
structures S135 and S153). The NHLMS Complex covers about 131 square miles and
contains about 29 miles of sreams. It congsts of a collection of smdl tributary streams
aong the northeast shore of Lake Okeechobee that once flowed directly into the lake but
are now intercepted by cands prior to reaching the Hoover Dike/lLevee. Mosquito Creek
(WBID 3203B) is four miles long and flows from northeast to southwest where it is
intercepted by the L-63 cand, which transports water to the rim cand (C-59), and the S
191 gructure which discharges to the lake. Land uses include dairies, pasture, and citrus
production (Table 2). Henry Creek (WBID 3213B) is four miles long and flows from
northeast to southwest where it is meets the rim cand (C-59) and flows into the lake via
Gate 36 (Henry Creek Lock) and the S135 sructure six miles to the southeast.  Land
uses include dairies, pasture, and low-density resdential housing (FDEP, 2001).



Table 2. Land Use Digtribution (source: Vogelmann, et al., 2001)
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Acres | % | Acres | % | Acres | % Acres | % | Acres| % | Acres| % | Acres | % Acres | % | Acres
Mosquito Creek
(WBID 3203B) 54|09 91| 15| 3233|516 1415|226 225| 3.6 84| 13| 1163| 186 2|1 00| 6267
Henry Creek
(WBID 3213B) 13| 0.0 49| 0.0 5065|334| 4614|305 915 6.0 186| 1.2| 4283| 28.3 18| 0.3| 15142




40WATER QUALITY STANDARD AND TARGET IDENTIFICATION

Tributaries in the Lake Okeechobee Basn ae classfied as Class Il waters, with a
designated use classfication for recredtion, propagation and maintenance of a hedthy,
wel-baanced population of fish and wildlife. The water qudity criteria for protection of
Class Il waters, are edablished by the State of Florida in the Horida Adminidrative
Code (FA.C), Section 62-302530. The individud criteria should be conddered in
conjunction with other provisons in wae qudity standards, including Section 62-
302500 FA.C. [Surface Waters:  Minimum Criteria, Generd Criteriag) that apply to al
waters unless dternative or more sringent criteria are specified in F.A.C. Section 62-
302.530. In addition, unless otherwise dtated, dl criteria express the maximum not to be
exceeded a any time.

Feca coliform bacteria are a subset of the otd coliform group and indicate the presence
of fecd materid from warm-blooded animads. Totd coliform bacteria generdly indicate
the presence of soil-associated bacteria and result from natura influences on a water
body such as ranfdl runoff as wdl as sawage inflows. There are no tota coliform data
for these two waterbodies.  Forida's Class 1ll water quality criteria for feca coliform
bacteriais asfollows:

The most probable number (MPN) or membrane filter (MF) counts per 100 ml
dhdl not exceed a monthly average of 200, nor exceed 400 in 10 percent of the
samples, nor exceed 800 on any one day. Monthly averages shall be expressed
as geometric means based on a minimum of 10 samples taken over a 30-day
period. (Section 62-302.530(6) F.A.C.)

To ensure protection of dl conditions, the target used for the fecd coliform TMDL is the
more dringent criterion of 400 counts per 100 ml. All data are consdered in the TMDL
rather than allowing 10 percent of the samples to exceed 400 counts per 100 ml. Since
less than 10 samples were collected in a 30-day period it is not possble to determine
violations of the 30-day 200 count geometric mean. Furthermore, based on the source
assessment, continuous discharges of coliforms do not exist in the watershed. Only storm
water sources contribute coliforms to the watershed and therefore the 30-day average is

assumed to be protected if the storm event concentrations are met according to this
TMDL.

5.0 DEVELOPMENT OF COLIFORM TMDLS
5.1 Water Quaity Assessment and Deviation from Target

Fecd coliform data are collected at two monitoring stations on Mosguito Creek. Table 3
is a lig of the data used in the water quality assessment and TMDL development. Less
than 10 samples were collected in Mosguito Creek during the lagt five years, therefore,
the evauation period includes al data collected since 1989. Over the evauation period,



one sample exceeded the one-day maximum criterion of 800 counts per 100 ml and four
of the 12 samples, or 33 percent, exceeded the 400 counts per 100 ml criterion which is
not to be exceeded in more than 10 percent of the samples. Insufficient data are
available to evauate the 30-day geometric mean criterion.

Table 3. Fecal Caliform Monitoring Data Collected in Mosquito Creek (WBID

3203B)
Station Name Date M easured Concentration
(counts/100ml)
21FLA 26010408 1/4/89 870
21FLA 26010408 4/11/89 660
21FLA 26010408 7/19/89 280
21FLA 26010408 8/11/94 90
21FLA 26010408 4/12/95 120
21FLA 26010408 5/18/99 30
21FLA 26010408 9/5/01 730
21FLA 26010408 11/18/01 250
21FLA 26010408 12/4/01 470
21FLWPB 26010467 9/5/01 110
21FLWPB 26010467 11/18/01 80
421FLWPB 26010467 12/3/01 250

On Henry Creek, fecd coliform data are collected at three monitoring stations (Table 4).

Of the sx samples collected in the stream, the high value of 1250 exceeded the one-day
maximum criterion of 800. This aso resulted in 17 percent of the samples exceeding
400, higher than the 10 percent dlowed. Insufficient samples were collected to evauate
the 30-day geometric mean criterion.

Table4. Fecal Coliform Monitoring Data Collected in Henry Creek (WBID 3213B)

Station Name Date M easur ed Concentration Data Qualifier
(counts/100ml) (see Note 1)

21FLA 26010402 4/11/89 40

21FLA 26010402 7/19/89 10 K

21FLA 26010428 8/11/94 1250

21FLA 28010444 1/4/89 70

21FLA 28010444 4/11/89 20 K

21FLA 28010444 7/19/89 10 K

Note 1. The data qudifier “K” means the vaue is off-scade low. Actud vdue is not
known, but is known to be less than vaue shown.

With the limited data collected in both Mosquito and Henry creeks, it is not possible to
define the source of the violations as wet wegther or continuous discharge. To ensure
protection of al conditions, the target used for the fecd coliform TMDL is the more




gringent criterion of 400 counts per 100 ml. All data are consdered in the TMDL rather
than dlowing 10 percent of the samples to exceed 400 counts per 100 ml. By including
dl data, an implicit Margin of Safety (MQOS) isincorporated inthe TMDL.

5.2 Source Assessment

An important pat of the TMDL andysis is the identification of source categories, source
subcategories, or individua sources of coliform bacteria in the watershed and the amount
of pollutant loading contributed by each of these sources. Sources are broadly classfied
as either point or nor-point Sources.

A point source is defined as a discernable, confined, and discrete conveyance from which
pollutants are or may be discharged to surface waters. Point source discharges of
indudtrid wastewater and treated sanitary wastewater must be authorized by Nationa
Pollutant Discharge Eliminagtion Sysem (NPDES) permits. NPDES permitted fecilities
discharging treated sanitary wastewater or stormwater (i.e., Phase | or 1| M$4 discharges)
are conddered primary point sources of coliform.

Nonpoint sources of coliform are diffuse sources that cannot be identified as entering a
waterbody through a discrete conveyance @ a single location. These sources generdly,
but not dways, involve accumulation of bacteria on land surfaces and wash off as a result
of gorm events. Typica non-point sources of coliform include:

Wildlife

Agriculturd animas

Onsite Sewer Treatment and Digposal Systems (septic tanks)
Urban development (outside of Phase | or || M$34 discharges)

5.2.1 Point Sources

There are a no NPDES permits for discharges of treated sanitary wastewater to ether
Mosquito or Henry creeks. Municipal Separate Storm Sewer Systems (M34s) may also
discharge bacteria to waterbodies in response to storm events.  Currently, large and
medium M$4s serving populations greater than 100,000 people are required to obtain a
NPDES storm water permit.  In March 2003, small M34s serving urbanized aress will be
required to obtain a permit under the Phase Il storm water regulations.  An urbanized area
is defined as an entity with a resdentid population of a least 50,000 people and an
overdl population dendty of 1,000 people per square mile. Based on the 1990 Census of
Urbanized Aress, there are no M34s located in ether the Mosquito or Henry creek
watersheds. Any future MSA area will be prescribed a wastdload dlocation (WLA)
equivalent to the percent reduction assgned to the TMDLS.



5.2.2 Non-point Sources
5.2.2.1 Wildlife

Wildlife depost bacteria within their feces onto land surfaces where they can be
trangported during storm events to nearby sreams. The bacteria load from wildife is
assumed background, as the contribution from this source is smal relative to the load
from urban and agriculturd areas.  In addition, any drategy employed to control this
source would probably have a negligible impact on obtaining water quaity standards.

5.2.2.2 Agriculturd Activities

Agricultural activities surrounding Lake Okeechobee are the dominant land use in the
Okeechobee. Dairies, pasturdland, and citrus production are the sgnificant land uses in
the Mosquito Creek and Henry Creek watersheds. Runoff from pasturdland and cattle in
dreams has the potentia to impact water quality. Okeechobee County is FHorida's
leading beef cattle county with 118,000 heads and the mgor milk producing county in
Florida with 21 dairies and 36,000 cows (FDEP, 2001). Cattle ranching and dairy farming
are generally concentrated on the northern and northwestern side of L ake Okeechobee.

5.2.2.3 Ongte Sewage Treatment and Disposal Systems (Septic Tanks)

Ondte sawage treatment and disposd systems (OSTDs) including septic tanks are
commonly used where providing centrd sewer is not cost effective or practicadl. When
properly sted, designed, constructed, maintained, and operated, OSTDs are a safe means
of digposng of domedic waste  The effluet from a wadl-functioning OSTD is
comparable to secondarily treated wastewater from a sewage treatment plant. When not
functioning properly, OSTDs can be a source of nutrient (nitrogen and phosphorus),
coliform bacteria, pathogens, and other pollutants to both ground water and surface
water.  The number of ondgte systems in use is geadily increasing, despite efforts to
ingal sewage connections in high-density areas close to the lake. Failure rates reported
for Okeechobee County (approximately 4.5 percent in 1998) are not particularly high;
however these rates are based on the number of repair permitsissued (FDEP, 2001).

5.2.2.4 Urban Development

Fecd coliform loading from urban aess is dtributable to multiple sources including
gorm water runoff, lesks and overflows from sanitary sewer systems, illicit discharges of
sanitary wadte, runoff from improper digposd of waste materids, lesking septic systems,
and domestic animals.

In 1982, Florida became the firg date in the country to implement statewide regulaions
to address the issue of nonpoint source pollution by requiring new development and
redevelopment to treat stormwater before it is discharged. The Stormwater Rule, as
outlined in Chapter 403 Florida Statutes (F.S.), was established as a technology-based



program that relies upon the implementation of BMPs that are desgned to achieve a
gpecific level of treatment (i.e, performance standards) as set forth in Chapter 62-40,
Florida Adminigrative Code (F.A.C). The rule requires Water Management Didlricts to
edtablish stormwater pollutant load reduction gods (PLRGSs) and adopt them as part of a
surface water improvement and management plan, other watershed plan, or rule.

Florida's sormwater program is unique in having a peformance dandard for older
dormwater sysems that were built before the implementation of the Stormwater Rule in
1982. This rule daes “the pollutant loading from older stormwater management
systems shal be reduced as needed to restore or maintain the beneficial uses of water”
(Section 62-40.432 (5)(c), F.A.C.).

Nondructurd and dructurd BMPs are an integrd pat of the Stat€'s stormwater
programs. Nonstructura BMPs, often referred to as “source controls’, are those that can
be used to prevent the generation of non-point source pollutants or to limit their transport
off-gte.  Typicd nongructurd BMPs include public education, land use managemernt,
presarvation  of wetlands and floodplains, and minimizing impervious surfaces.
Technology-based structurd BMPs are used to mitigate the increased stormwater pesk
discharge rate, volume, and pollutant loading that accompanies urbanization.

5.3 Totd Maximum Dally Load Development

The TMDL process quantifies the amount of a pollutant that can be assmilated in a
waterbody, identifies the sources of the pollutant, and recommends regulatory or other
actions to be taken to achieve compliance with agpplicable water quality standards based
on the relationship between pollution sources and in-stream water quality conditions. A
TMDL can be expressed as the sum of dl point source loads (Waste Load Allocations),
non-point source loads (Load Allocations), and an appropriate margin of safety (MOS),
which takes into account any uncertainty concerning the reationship between effluent
limitations and water qudity:

TMDL =SWLAs+ S LAs+ MOS

The objective of a TMDL is to dlocate loads among dl of the known pollutant sources
throughout a watershed so that appropriate control measures can be implemented and
water quality standards achieved. 40 CFR 8§130.2 (i) states that TMDLSs can be expressed
in terms of mass per time (eg. pounds per day), toxicity, or other appropriste measure.
The TMDLs for Mosquito and Henry creeks are expressed in terms of percent reduction,
asflow dataare not available in the NHLM S Planning Unit to calculate loads.

The gpproach for caculaing coliform TMDLs depends on the number of water qudity
samples and the availability of flow daa  When long-term records of water quality and
flow data are not avalable, as is the case for fecd coliform in both Mosguito and Henry
creeks, the TMDLs are expressed as a percent reduction. The reduction is based on the
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highet measured concentration violating the waer qudity criteria and the target
concentration of 400 counts/100 ml. Mathematicdly, the reduction is expressed as.

Percent Reduction = (existing concentration — target)/existing concentration * 100
5.4 Exiging Conditions

Exiding conditions are based on the in-stream water qudity violations. The highest
concentration measured in Mosquito Creek of 870 counts100 ml is used to represent
exiding conditions. This is a consavaive edimate of existing conditions as this
measurement was collected in 1989 and current trends indicate coliform levels less than
800 counts100 ml (see Table 3). The highest concentration measured in Henry Creek
was 1250 counts/100 ml in 1994 and is used to represent existing conditions (Table 4).

55 Margin of Safety

There are two methods for incorporating a MOS in the andyds. @ implicitly incorporate
the MOS usng consarvaive modd assumptions to develop dlocations, or b) explicitly
gpecify a portion of the TMDL as the MOS and use the remainder for dlocations. An
implicit MOS is used in the TMDLSs as the highest concentration measured in the stream
is used to represent exigting conditions. In addition, al data are consdered rather than
alowing a 10 percent exceedence of the 400 count/200 ml water qudlity criterion.

5.6 Deemination of TMDL, Wastdoad Allocation and Load Allocation

The TMDL vaues represent the maximum daly load the sreams can assmilate and
mantan water qudity sandards. The TMDLs are based on the criteria requiring the
counts per 100 ml shal not exceed a concentration of 400 in 10 percent of the samples, as
gpecified in the Class 11l WQS. The TMDLSs are expressed in terms of percent reduction.
The WLA for both Mosguito and Henry creeks is zero as there are no NPDES discharges
of feca coliform bacteria  The LA component is expressed as a percent reduction
cdculated usng dl avalable waer qudity data For Mosquito Creek, the LA is
caculated asfollows:

LA =(870—400)/870 * 100 = 54 %
For Henry Creek, the LA iscdculated asfollows:
LA = (1250 —400)/1250 * 100 = 68%
The TMDL is the sum of the WLA, LA and MOS components. In the absence of point

sources and an explicit MOS, the TMDL is equivdent to the LA reduction. The TMDL
components for Mosquito and Henry creeks are shown in Table 5.
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Table5. Fecal Coliform TMDL Components

Water body WLA LA MOS TMDL
Mosquito Creek 0 54 % Implict 54%
(WBID 3203B) reduction reduction
Henry Creek 0 68% Impliait 68%
(WBID 3213B) reduction reduction

5.7 Future Efforts

These TMDLSs present the firs phase of a long-term restoration project to reduce feca
coliform loading to acceptable levels (meeting water qudity standards) in Mosguito and
Henry creeks. FDEP will evduate the progress of implementation dSrategies and refine
the TMDLs as necessay in the next phase (next five-year cyde). This will include
recommending specific implementation plans for identified problem areas with as yet
undefined sources and causes of pollution. The phased gpproach will assure progress
toward water quaity standards attainment in the future.

Florida's watershed management approach specifies a five-year cycle for planning ad
asessment. Each watershed will be examined (or re-examined) on a rotating bass.
Generdly, in years two and three of the five-year cycle, water qudity data are collected
in support of water qudity assessment (incdluding TMDL development) and planning
activities. Therefore, a watershed TMDL is developed one to two years prior to
commencement of the next cycle' s monitoring period.

Mosquito Creek and Henry Creek have a minima amount of fecd coliform data (going
back to 1989 n=12 and n=6, respectively). There ae no totd coliform daa
Neverthdess, dnce the exiding data indicate that water quaity standards are not being
met, a TMDL is required. Continued monitoring of the feca coliform concentration at
multiple water qudity sampling points in the watersheds is criticd in characterizing
sources of fecd coliform contamination and documenting future reduction of loading. In
the next watershed cycle, monitoring should be expanded to provide water quality
information to characterize sessond  trends and refined source identification  and
delineation. Stream flow should be measured or estimated with the collection of each
fecd coliform sample to characterize the dynamics of fecd coliform transport within the
surface-water system.
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